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Purification of wastewater by freezing in a cool 
thermal storage process is investigated. Mathematical 
models of heat and mass transfer in this system are 
developed to describe the thickness and the solute 
distribution of ice as the cool-thermal storage process 
proceeds. A mathematical description for determining the 
optimum solidification thickness and operating time to 
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C? λC  ???????????? ( 3/ mkg ) 
0C          ??????( 3/ mkg ) 
1Cp ? 2Cp  ?????? ( KkgkJ / ) 
D? E? F   ????????? 
G? I ? J  ????????? 
H  ??????? 
h        ??? ( 2/ mhrkJ ) 
1k ? 2k    ????????? ( KmhrkJ / ) 
L  ?? ( m ) 
•
m  ???????? ( 2/ mhrkg ) 
mQ  ?????? ( kgkJ / ) 
q       ???????????( 2/ mkJ ) 
W          ??????????? ( 3/ mkg ) 
maxW      ??????? ( 3/ mkg ) 
x            ?? x  ( m ) 
X            ???? ( m ) 
0X          1τ ??????( m ) 




1α ? 2α  ????????? ( )hm /2  
δ        ????? ( m ) 
0δ       ??? 0τ ??????? 
1θ ? 2θ  ??????????, ptt −=θ  ( )℃  
Sθ ? Lθ  ??????????( )℃  
ξ  ??????? ( x ) 
Xξ  ????????? 
ρ     ?????????? ( 3/ mkg ) 
1ρ ? 2ρ  ?????? ( 3/ mkg ) 
τ   ?? ( hr ) 
0τ  ?????????( hr ) 
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0.01 0.127 0.049 0.325 0.01 3.42 0.049 0.552 0.01 0.224 0.049 0.32 
0.02 0.534 0.094 0.651 0.02 5.27 0.094 0.93 0.02 0.618 0.094 0.64 
0.03 1.148 0.137 0.976 0.03 8.02 0.137 1.48 0.03 1.154 0.137 0.97 
0.04 2.053 0.175 1.301 0.04 10.26 0.175 1.928 0.04 1.82 0.175 1.30 
0.05 3.403 0.207 1.627 0.05 12.45 0.207 2.372 0.05 2.608 0.207 1.63 
0.06 4.835 0.232 1.952 0.06 14.95 0.232 2.818 0.06 3.513 0.232 1.97 
0.07 6.268 0.248 2.278 0.07 16.67 0.248 3.212 0.07 4.531 0.248 2.30 
0.075* 6.991 0.25 2.44 0.075* 17.54 0.25 3.386 0.075* 5.081 0.25 2.47 
0.08 7.76 0.247 2.603 0.08 18.38 0.247 3.558 0.08 5.658 0.247 2.64 
0.09 9.31 0.216 2.928 0.09 20.12 0.216 3.9 0.09 6.892 0.216 2.98 
0.1** 11.094 0.000 3.254 0.1** 21.88 0.000 4.25 0.1** 8.23 0.000 3.31 
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